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ABSTRACT: 

PROBLEM TO BE SOLVED: To prevent the occurrence of data fauft caused by reading old data 
that are made by unauthorized data in which new and old written data coexist in a same sector 
section.SOLUTION: The magnetic disk device is provided with a history information updating 
section 121 which generates data sector history information and adds the information during a 
data writing to a data sector on a magnetic disk medium 1 01 , a history information storage 
section 123 which stores the added history information basides the data sector, a control system 
having a history information control section 115 including a history information collating section 
122 which collates writing history information M added in the data sector when the data sector is 
read and storage history information C stored in the section 123 and a disk controller 113 having 
a control logic in which a new data sector is read by a reading retry operation when it is 
discriminated that an old data sector is read. 
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Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The control method of the storage characterized by reading the newest aforementioned data by 
recording the 1st history information which shows the write-in history of the data to the unit storage 
region concerned on each of the unit storage region of a storage, and referring to the history information 
on the above 1st at the time of read-out of the aforementioned data from each aforementioned unit 
storage region. 

[Claim 2] In the control method of storage according to claim 1 for a storage means different from the 
aforementioned storage The history information on the above 2nd which saves the history information 
on the above 1st for each aforementioned unit storage region of every as 2nd history information, and 
was read from the aforementioned storage means, When it proves that the history information on the 
above 1st read from the aforementioned storage is collated, it is read from the aforementioned unit 
storage region, and data are old data When the read-out conditions over the unit storage region 
concerned of the aforementioned storage are changed, read-out processing of the aforementioned data is 
retried and it succeeds in read-out of the newest aforementioned data The control method of the storage 
characterized by performing overwrite processing to the aforementioned unit storage region of the 
newest aforementioned data concerned. 

[Claim 3] In the control method of storage according to claim 1 or 2 for a storage means different from 
the aforementioned storage The history information on the above 1st for each aforementioned unit 
storage region of every is saved as 2nd history information. When the data which collated the history 
information on the above 2nd and the history information on the above 1st, and were read from the 
aforementioned unit storage region distinguish whether it is the newest, The control method of the 
storage characterized by updating the history information on the above 2nd for the history information 
on the above 1st when the history information on the above 2nd read from the aforementioned storage 
means is older than the history information on the above 1st read from the aforementioned storage. 
[Claim 4] The storage which is storage including a storage, an access means perform record 
reproduction operation of data to each of the unit storage region in the aforementioned storage, and a 
positioning means perform positioning to the aforementioned storage of the aforementioned access 
means, and carries out [ that the 1st history information which shows the write-in history of the 
aforementioned information over the unit information record section concerned is recorded on each of 
the unit information record section in the aforementioned storage, and ] as the feature. 
[Claim 5] Storage according to claim 4 characterized by providing the following. A storage means for it 
to be prepared apart from the aforementioned storage and to hold the history information on the above 
1st of each aforementioned unit storage region as 2nd history information. At the time of read-out of the 
aforementioned data from each aforementioned unit storage region, the above 1st and the 2nd history 
information are collated. When it proves that the 1st operation, the above 1st, and the 2nd history 
information which read the newest aforementioned data are collated, it is read from the aforementioned 
unit storage region, and data are old data When the read-out conditions over the unit storage region 
concerned of the aforementioned storage are changed, read-out processing of the aforementioned data is 
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retried and it succeeds in read-out of the newest aforementioned data The 2nd operation of performing 
overwrite processing to the aforementioned unit storage region of the newest aforementioned data 
concerned, The control logic which collates the above 1st and the 2nd history information, and performs 
at least one operation of 3rd operation ** which updates the history information on the above 2nd for the 
history information on the above 1st when the history information on the above 2nd is older than the 
history information on the above 1st. 



[Translation done.] 
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Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] Especially this invention is applied to the storage 
equipped with rotated type storages, such as a magnetic disk, etc. about storage and its control 
technology, and relates to effective technology. 
[0002] 

[Description of the Prior Art] A basic factor required for the data writing of the magnetic disk unit of the 
reference technology of this invention and read-out is shown in drawing 13 . A magnetic disk unit 
consists of the magnetic-disk medium 101, the record reproducing head 102, the lead light amplifier 
1 1 1, a read/write channel 1 12, a disk controller 113, and a servo controller 1 14. 
[0003] At the time of data writing, it writes in from a host computer 201, and data are sent to a disk 
controller 1 13. A disk controller 113 gives an instruction to the servo controller 1 14 so that a write-in 
sector etc. may be determined and the record reproducing head 102 may be moved to the specified truck 
with which it writes in and a sector exists. The servo controller 1 14 moves the record reproducing head 
102 to the truck with which a desired sector exists based on the servo information acquired through the 
lead light amplifier 111 and the read/write channel 1 12. A disk controller 1 13 is written in the sector 
specified on the truck of the rotating magnetic-disk medium 101 according to timing, and outputs data to 
the read/write channel 1 12. The data which fitted magnetic recording by the read/write channel 1 12 and 
the lead light amplifier 111 encode, and write-in data are written in the magnetic-disk medium 101 by 
the record reproducing head 102. 

[0004] At the time of data read-out, a read-out instruction is sent to a disk controller 113 from a host 
computer 201 . A disk controller 113 deduces the sector where desired data are saved, and it gives an 
instruction to the servo controller 1 14 so that the record reproducing head 102 may be moved to the 
truck with which the sector exists. The servo controller 114 moves the record reproducing head 102 to 
the truck with which a desired sector exists based on the servo information acquired through the lead 
light amplifier 111 and the read/write channel 1 12. A disk controller 113 outputs a data read-out 
instruction to the sector specified on the truck of the rotating magnetic-disk medium 101 to the 
read/write channel 112 according to timing. The double sign of the data read from the magnetic-disk 
medium 101 by the record reproducing head 102 is carried out by the lead light amplifier 1 1 1 and the 
read/write channel 112, and they are outputted to a disk controller 1 13. A disk controller 113 decides 
required data from the read data, and outputs them to a host computer 201. 
[0005] The magnetic disk unit is performing writing of data, and read-out as mentioned above. 
[0006] Although the servo controller 1 14 is performing point to point control of the record reproducing 
head 102, in a magnetic disk unit, there are a data surface servo system and a servo surface servo system 
as a method which performs point to point control of the record reproducing head 102. a means know 
the position of the record reproducing head 102 between the servo sector 21 and the following servo 
sector 22 since the servo sector to which positional information was written is intermittently arranged on 
the disk as shown to drawing 1 1 in this method although many data surface servo systems are used from 
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the profitableness in a capacity side case [ whose number of sheets of the disk which synchronizes and 
rotates especially is / like a few small disk unit ] - there is nothing ~ a position ~ an amendment - 
things are not made, either Therefore, the light fault signal to which the emergency stop of the writing is 
carried out until it reads the following servo sector 22 and detects a position gap of the record 
reproducing head 102, even if the record reproducing head 102 causes a position gap by the shock by 
disturbance during data writing cannot be generated. The information on an adjoining truck (for 
example, data sector 14) may be damaged by the offset writing recorded by tracing which visited the 
adjoining truck between them. A light fault signal is generated when the light fault slice level as which 
the amount of position gaps of the record reproducing head 102 was specified is exceeded. 
[0007] Then, the method which supervises the envelope of a reproduction wave by the magnetic head 
under record which is indicated by JP,5-101520,A, and the different magnetic head is devised. When the 
magnetic head caused the position gap greatly by the shock by disturbance etc., envelope voltage fell, 
since this method may be recorded by tracing which visited the adjoining truck and might damage the 
information on an adjoining truck when becoming below a certain threshold voltage, it generated the 
light fault, and it has forbidden data writing. Thus, the injury on adjoining truck data information is 
prevented by detecting a disturbance shock etc. 

[0008] The general data format for 1 sector used for the magnetic disk unit is shown in drawing 14 . 
Sector data consist of the logic block address 304 (it abbreviates to LBA hereafter) uniquely given per 
predetermined storing of two or more sectors which can be set on a gap 301, a preamble 302, the sink 
byte 303, and a medium, user data 305, an error correction sign 307 (it abbreviates to ECC hereafter), a 
check code 308 (it abbreviates to CRC hereafter), and a gap 309. Gaps 301 and 309 are equivalent to the 
edge left for applying paste for bonds with the sector of order, and a preamble 302 is a field which 
performs the timing synchronization and signal-amplitude adjustment for self crocking data transfer 
methods which are adopted by the magnetic disk unit. The sink byte 303 is a synchronous pattern in 
which the head of user data 305 is shown, and user data 305 is written continuously. It is the sign added 
for the purpose of whether ECC307 has an error in the reproduced user data 305, and correcting if it 
checks and an error is found, and CRC308 is a sign whether user data 305 and ECC307 were read 
correctly and for checking. 

[0009] Another example of sector format is shown in drawing 15 . In case the difference from drawing 
14 generates CRC, it is the point of not writing LBA304 by weaving in LBA information, and 
generating and writing in CRC310. In this case, the read-out check of LBA information acquisition, user 
data 305, and ECC307 is performed by reading CRC3 10. 
[0010] 

[Problem(s) to be Solved by the Invention] In the magnetic disk unit, in order to realize large capacity- 
ization, recording density is raised every year. In order to raise recording density, it is necessary to raise 
the track recording density BPI (Bit Per Inch) of the circumferencial direction of the magnetic-disk 
medium 101, and radial track density TPI (Track Per Inch) of the magnetic-disk medium 101. ** truck- 
ization which needs to narrow the width of recording track in order to raise track density TPI, and 
narrows the gap of the record reproducing head 102 becomes indispensable. At the time of high-density 
record, a new technical technical problem occurs from combination, such as light fault slice level 
specification of the servo system in consideration of the process tolerance in the case of manufacturing 
the record reproducing head 102 formed into the ** truck, the width-of-recording- track dispersion 
specification in consideration of the yield, the positioning accuracy of the record reproducing head 102, 
etc. This technical technical problem is explained using drawing 10 , drawing 1 1 , and drawing 12 . 
[001 1] Drawing 10 is explanatory drawing when the comparatively small offset writing which does not 
exceed light fault slice level occurs, and drawing 1 1 is explanatory drawing when the comparatively big 
offset writing exceeding light fault slice level occurs. Drawing 12 is explanatory drawing when the 
width of recording track of the record reproducing head 102 sways to the narrower one by specification 
within the limits, and when the comparatively small offset writing which does not exceed light fault 
slice level occurs. 

[0012] In drawing 10 , although the record reproducing head 102 does not cause a position gap but is 
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written normally, a truck (n-1) and (n+1) When it is going to write a truck (n), shocks, such as 
disturbance, are added, and the record reproducing head 102 causes a position gap in the direction of a 
truck (n-1). Although the data sectors 21a, 22a, 23a, and 24a are written in, since it is not over light fault 
slice level, it is the example which writing has terminated normally as it is. Furthermore, when it was 
going to write a truck (n) next time, shocks, such as disturbance contrary to last time, were added, and 
although the record reproducing head 102 causes a position gap in the direction of a truck (n+1) and 
writes in the data sectors 21b, 22b, 23b, and 24b, since it is not over light fault slice level, writing has 
terminated normally as it is. Thus, although it will remain on the magnetic-disk medium 101, without 
erasing a part of old data sectors 21a, 22a, 23a, and 24a which wrote previously as shown in the 
hatching portion of drawing 10 when a truck (n) is written twice for example Since it is a part, even if it 
performs read-out operation of the data sectors 21b, 22b, 23b, and 24b, the old data sectors 21a, 22a, 
23a, and 24a are not read. Although it may read when it reads in the state where there is no position gap, 
since it shifts considerably and is written, and an error may occur, data sector 24b etc. can be read if 
offset read-out of shifting and reading the position of the record reproducing head 102 in read-out retry 
mode in that case etc. is performed. 

[0013] Like [ drawing 1 1 ] drawing 10 , a truck (n-1) and (n+1) do not cause a position gap, but the 
record reproducing head 102 is written normally. When it is going to write a truck (n), shocks, such as 
disturbance, are added, and the record reproducing head 102 causes a position gap in the direction of a 
truck (n-1). The data sectors 21a, 22a, 23a, and 24a are written in. further Next time, When it is going to 
write a truck (n), a shock contrary to last time is added, the record reproducing head 102 causes a 
position gap in the direction of a truck (n+1), and the case where the data sectors 21b, 22b, 23b, and 24b 
are written in is expressed. 

[0014] In this case, although expressed that data sector 24a with it remains on the magnetic-disk 
medium 101 completely, [ the large amount of position gaps and ] [ old ] When writing in the old data 
sectors 21a, 22a, 23a, and 24a first in fact in such a case, the amount of position gaps exceeds light fault 
slice level. In order to re- write in the data sectors 21a, 22a, 23a, and 24a by write-in retry operation, it 
writes in, as hatching showed and a position does not shift greatly. Moreover, when the data sectors 21b, 
22b, 23b, and 24b are written in newly and a big position gap occurs similarly, in order that the amount 
of position gaps may exceed light fault slice level and may re-write in the data sectors 21b, 22b, 23b, 
and 24b by write-in retry operation, it writes in, as hatching showed and a position does not shift greatly. 
Thus, in a comparatively small position gap which does not usually exceed light fault slice level, it is 
designed so that old data may not remain on the magnetic-disk medium 101 as it is. 
[0015] However, the process tolerance of the record reproducing head 102 deteriorated under the 
influence of the formation of a ** truck, and possibility that a head with the width of recording track 
narrower than specification would be used by the trade-off with the yield came out. As such the record 
reproducing head 102 shows to drawing 12 , the offset writing of the data sectors 21a, 22a, 23a, and 24a 
is carried out by the shock etc. Next, when the offset writing of the data sectors 21b, 22b, 23b, and 24b 
is carried out by the shock of an opposite direction etc., Possibility exceeding neither of light fault slice 
level that data sector 24a old in spite of the state where the re-writing by retry operation is not performed 
by comparatively small position gap, and new data sector 24b live together as it is comes out. 
Consequently, when it is next going to read data sector 24b, originally, old data sector 24a which should 
be eliminated is wrong, and may be read. This is called data injustice. Since it cannot perform judging 
that it is it a data sector old in a magnetic disk unit that this old data sector 24a is read in ECC307 and 
CRC308, or a form perfect to CRC310 at all, the technical technical problem that it will output to a host 
computer as the right data occurs without carrying out a read-out retry. 

[0016] The purpose of this invention is to offer the storage which can inhibit certainly generating of the 
data injustice resulting from reading the old data, and its control technology, when old and new write-in 
data live together in the unit storage region of a storage. 

[0017] Other purposes of this invention are to offer the storage which data injustice with which old and 
new write-in data coexist in the unit storage region of a storage is canceled, and can raise the reliability 
of data, and its control technology. 
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[0018] Other purposes of this invention are to offer the magnetic disk unit which can inhibit certainly 
generating of the data injustice resulting from reading the old data, and its control technology, when old 
and new write-in data live together into the data sector of a magnetic disk. 

[0019] Other purposes of this invention are to offer the magnetic disk unit which data injustice with 
which old and new write-in data coexist into the data sector of a magnetic disk is canceled, and can raise 
the reliability of data, and its control technology. 
[0020] 

[Means for Solving the Problem] this invention records the 1st history information which shows the 
write-in history of the data to the unit storage region concerned on each of the unit storage region of a 
storage, at the time of read-out of the data from each unit storage region, is referring to the 1st history 
information, and reads the newest data. 

[0021] It more specifically has a means to generate the history information on the data sector on a 
magnetic disk in storage, such as a magnetic disk unit, a means to store the history information on a data 
sector, and a means to collate the stored history information and the history information recorded in the 
data sector, as an example. 

[0022] Even when data injustice with which old and new write-in data coexist to the same data sector 
field as shown, for example in drawing 12 occurs according to such this invention, the history 
information currently recorded in each data sector is referred to. By judging whether it is what has the 
read old data sector, and performing read-out retry operation of offset read-out which will shift and read 
the position of the record reproducing head if it is old data It becomes possible to prevent the data 
obstacle resulting from being able to read the newest write-in data certainly and reading old data. 
[0023] Moreover, when generating of data injustice with which old and new write-in data coexist to the 
same data sector field is detected, after reading the newest data by retry processing, if needed, by 
overwriting the newest data concerned at the original data sector, data injustice with which old and new 
write-in data coexist into the same data sector can be canceled, and the reliability of data improves. 
[0024] 

[Embodiments of the Invention] Hereafter, the gestalt of operation of this invention is explained in 
detail, referring to a drawing. 

[0025] Drawing 1 is the conceptual diagram showing an example of the composition of the magnetic 
disk unit which is the gestalt of the 1 operation of storage which enforces the control method of the 
storage of this invention. 

[0026] the history Research and Data Processing Department 115 which manages each write-in history 
of two or more sectors constituted by the magnetic disk unit of the gestalt of this operation dividing into 
a hoop direction the truck which has been arranged in the shape of a concentric circle on the magnetic- 
disk medium 101, the record reproducing head 102, the lead light amplifier 1 1 1, the read/write channel 
1 12, a disk controller 113, the servo controller 1 14, and the magnetic-disk medium 101, and which is not 
illustrated — it is come out and constituted the renewal section 121 of history information in which the 
history Research and Data Processing Department 115 updates the write-in history of each sector, the 
history information collating section 122 which collates the write-in history of each sector, and the 
history information storing section 123 which stores the write-in history of each sector — it is come out 
and constituted 

[0027] An example of operation at the time of the data writing of the magnetic disk unit in the gestalt of 
this operation is explained using the flow chart of drawing 5 . At the time of data writing, the write-in 
instruction 401 is sent to a disk controller 113 from a host computer 201, it writes in simultaneously, and 
data are sent to a disk controller 1 13. A disk controller 1 13 gives an instruction to the servo controller 
1 14 so that a write-in sector etc. may be determined (write-in sector determination 402) and the record 
reproducing head 102 may be moved to the specified truck with which it writes in and a sector exists. 
The servo .controller 1 14 moves the record reproducing head 102 to the truck with which a desired sector 
exists based on the servo information acquired through the lead light amplifier 111 and the read/write 
channel 1 12. Moreover, a disk controller 1 13 gives the renewal instruction of history information of the 
write-in sector stored in the history information storing section 123 to the renewal section 121 of history 



http://www4.ipdl,ipo.go,jp/cgi-bin/tran_web_cgi_ejje 



10/13/2003 



Page 5 of 10 



information (renewal instruction 403 of storing history information). If the renewal instruction of history 
information is received from a disk controller 113, the renewal section 121 of history information will 
take out the storing history information C on the specified write-in sector which is stored in the history 
information storing section 123, and will update the write-in history information M (renewal 404 of 
history information). Furthermore, the renewal section 121 of history information is outputted to a disk 
controller 113 while it stores the updated history information in the history information storing section 
123, and a disk controller 113 writes in the updating history information received from the renewal 
section 121 of history information, adds it to data, and generates sector data (addition and storing 405 of 
updating history information). A disk controller 113 outputs sector write-in data to the sector specified 
on the truck of the rotating magnetic-disk medium 101 to the read/write channel 112 according to 
timing. The data which fitted magnetic recording by the read/write channel 1 12 and the lead light 
amplifier 1 1 1 encode, and sector write-in data are written in the magnetic-disk medium 101 by the 
record reproducing head 102 (data writing 406). 

[0028] Next, an example of operation at the time of data read-out of the magnetic disk unit of the gestalt 
of this operation is explained using the flow chart of drawing 6 . At the time of data read-out, the read- 
out instruction 41 1 is sent to a disk controller 113 from a host computer 201. A disk controller 113 
deduces the data sector where desired data are saved, and it gives an instruction to the servo controller 
1 14 so that the record reproducing head 102 may be moved to the truck with which the deduced data 
sector exists. The servo controller 114 moves the record reproducing head 102 to the truck with which a 
desired data sector exists based on the servo information acquired through the lead light amplifier 1 1 1 
and the read/write channel 1 12. A disk controller 113 outputs a data read-out instruction to the data 
sector specified on the truck of the rotating magnetic-disk medium 101 to the read/write channel 112 
according to timing. The double sign of the data read from the magnetic-disk medium 101 by the record 
reproducing head 102 is carried out by the lead light amplifier 111 and the read/write channel 112, and 
they are outputted to a disk controller 113 (data read-out 412). 

[0029] A disk controller 113 outputs the history information ejection instruction of the corresponding 
data sector which has been stored in the history information storing section 123 while reading, writing in 
from data, extracting the history information M and outputting to the history information collating 
section 122 inputted from the read/write channel 1 12 to the history information collating section 122 
(write-in history information extraction 413). 

[0030] The history information collating section 122 takes out the storing history information C on the 
data sector which corresponds from the history information storing section 123 according to a history 
information ejection instruction, and collates with the write-in history information M extracted from 
read-out data (collating 414 of write-in history information and storing history information). When it 
writes in here and the history information M and the storing history information C are not in agreement, 
it judges [ which is newer between the write-in history information M and the storing history 
information C, and ] (the direction of storing history information writes in and it is 441 [ newer than 
history information ]). 

[0031] Since explanation of an about is given later when the write-in history information M is newer 
than the storing history information C, the direction of the storing history information C writes in here, 
and the case of being newer than the history information M is explained. In this case, it judges that the 
data injustice from which the old data sector which should originally be eliminated is read occurred, and 
shifts to the retry mode which reads an applicable sector again. There are various conditions, such as 
read-out operation, an offset lead which shifts the position of the record reproducing head 102 
purposely, and reads it from a normal state, and parameter change of a channel, in retry mode again, 
without changing anything, suitable retry mode is set up out of it (retry mode setting 415), and data are 
read from an applicable sector by data read-out operation which explained previously (data read-out 
416). By writing in, the history information collating section 122 collates the history information M and 
the storing history information C taken out from the history information storing section 123 extracted 
from the data read again, and if inharmonious, it will repeat the retry mode 415 and the data read-out 
416 further. 
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[0032] And if a collating result is in agreement, it will judge that the newest data were read and will 
notify to a disk controller 1 13. A disk controller 113 decides required data from the read sector data, and 
outputs them to a host computer 201 (read-out data output 417). If in agreement [ by the collating 414 of 
the first write-in history information and storing history information ] (in the case [ Retry distinction 
417a ] of No), of course, the retry mode setting 415 and data read-out 416 are not performed, but it 
progresses to the read-out data output 417, and the read-out data re- writing 418 will skip, and will 
complete read-out operation. 

[0033] Since it can judge that an old data sector is not eliminated by the sector, but it exists in it as 
shown in drawing 12 when it writes in also read-out working and at once and becomes inharmonious by 
the collating 414 of the history information M and the storing history information C (in the case [ Retry 
distinction 417a ] of Yes), the read data which are as a result of collating and were in agreement are 
overwritten again at the same sector, and an old data sector is eliminated (read-out data re-writing 418). 
What is necessary is to eliminate an old data sector completely, to shift the position of the record 
reproducing head 102 little by little after the read-out data re-writing 418 and to its data sector, in order 
to check not being read by mistake, to repeat an offset lead, and just to check that any head offsets 
cannot be read. 

[0034] Next, preservation of the storing history information C at the time of a halt of the magnetic disk 
unit of the gestalt of this operation is explained using drawing 7 . Although a flash ROM etc. can hold 
the storing history information C in the history information storing section 123 also at the time of power 
supply OFF when it is constituted by the device in which data-hold is possible, where the power supply 
of a magnetic disk unit is turned off, when the history information storing section 123 consists of 
devices to which the history information storing section 123 cannot hold data at the time of power 
supply OFF, such as DRAM, storing history information saves to a magnetic-disk medium 101 in the 
procedure shown in drawing 7 . If drive stop instruction 421 is first published by host system or the user, 
the storing history information C currently held at the history information storing section 123 is 
altogether written in the magnetic-disk medium 101, and is saved (storing history information write-in 
preservation 422). And after all the storing history information C is saved, a spindle motor is stopped 
(spindle motor halt 423), and the power supply of a magnetic disk unit is dropped. 
[0035] Moreover, when the storing history information C is saved to the magnetic-disk medium 101 in 
this way, according to the procedure shown in drawing 8 , it is necessary to read the storing history 
information C from the magnetic-disk medium 101 to the power up of a magnetic disk unit, and to store 
in the history information storing section 123. If the drive starting instruction 431 is first published by 
host system or the user, a magnetic disk unit will switch on a power supply and will start a spindle motor 
(spindle motor starting 432). And after the read/write of a magnetic disk unit becomes possible, the 
storing history information C saved to the magnetic-disk medium 101 is read altogether (preservation 
history information read-out 433), and it stores in the history information storing section 123 (history 
information storing 434). 

[0036] Of course, since it corresponds to sudden power supply interception etc., if the storing history 
information C updated in the renewal section 121 of history information by then at the time of the so- 
called idle mode (standby state) which is not reading by a magnetic disk unit writing in is saved to the 
magnetic-disk medium 101 and backed up to it, the reliability of a system will improve [ that the newest 
storing history information C is saved to the magnetic-disk medium 101, and ] further. Moreover, 
sudden power supply interception still occurs, about the data sector which the storing history 
information C stored in the history information storing section 123 was not able to save to the magnetic- 
disk medium 101, it writes in and the state where of it was written in the data sector from the storing 
history information C which was read after powering on and from the magnetic-disk medium 101, and 
was stored in the history information storing section 123 and where of the history information M is 
newer occurs next time. 

[0037] In order to avoid this problem, with the gestalt of this operation, it writes in by the data read-out 
flow shown in drawing 6 , and when inharmonious, in the step of the collating 414 of history 
information and storing history information, it judges which history of the write-in history information 
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M and the storing history information C is new (the direction of storing history information writes in and 
it is 441 [ newer than history information ]). And it is judged that the storing history information C was 
not updated by a certain reason when the write-in history information M is newer, as shown above 
although what is necessary is just to have performed processing as already explained when the storing 
history information C was newer. Write in the storing history information C stored in the history 
information storing section 123, and it updates to the history information M. read-out sector data the 
newest data - carrying out ~ a host computer 201 - outputting (read-out data output 442) - It stores in 
the history information storing section 123 (renewal writing 443 of storing history information). 
[0038] Although a disk controller 1 13 and the history Research and Data Processing Department 1 15 are 
considered as another block in drawing 1 , you may also take in the history Research and Data 
Processing Department 1 15 to a disk controller 1 13, or may also take in only the renewal section 121 of 
history information, and the history information collating section 122 to a disk controller 113 among the 
history Research and Data Processing Department 115. Moreover, in drawing 1 , functions, such as an 
interface function with a host computer 201 and a microprocessor, are collected and expressed to the 
disk controller 1 13. Of course, you may constitute from a separate block. 

[0039] Next, an example of the storing gestalt of the write-in history information M on the magnetic- 
disk medium 101 by the magnetic disk unit of the gestalt of this operation is explained using drawing 2 . 
Drawing 2 shows a sector data format including the write-in history information 306 (M). Sector data 
consist of a gap 301, a preamble 302, the sink byte 303, LBA304, user data 305, write-in history 
information 306, ECC307 and CRC308, and a gap 309. Gaps 301 and 309 are equivalent to the edge left 
for applying paste for bonds with the sector of order, and a preamble 302 is a field which performs the 
timing synchronization and signal-amplitude adjustment for self crocking data transfer methods which 
are adopted by the magnetic disk unit. The sink byte 303 is a synchronous pattern in which the end of a 
preamble 302 is shown, and LBA304 and user data 305 are written continuously. LBA304 is the address 
peculiar to the sector, and corresponds to each data sector and 1 to 1. Therefore, if LB A3 04 has the data 
length which is 4 bytes, for example, the number of sectors of the 32nd power (=4294967296) of 2 can 
be managed. In this case, the user data length of 1 sector can respond to the magnetic disk unit to 2199 
G bytes of abbreviation format capacity by 512 bytes, then 512x4294967296. The write-in history 
information 306 is "0" at the time of the writing of the beginning to a certain sector. It increments, when 
overwriting to the sector next, and it is "1". If it updates in order, the history to the 8th power time (=256 
time) of 2 is recordable with the data length of 1 byte, for example. It is the sign added for the purpose 
of whether ECC307 has an error in the reproduced user data 305, and correcting if it checks and an error 
is found, and CRC308 is a sign whether user data 305 and ECC307 were read correctly and for 
checking. What is necessary is to make a memory address correspond to the history information storing 
section 123 at LBA304, and just to store the write-in history information 306 as a value of the storing 
history information C, when it is made such a data sector format. If 256 times of histories are not 
required, of course, in order to end for amount of information shorter than 1 byte (8 bits), there is little 
capacity of the history information storing section 123, and it ends. As for the format capacity 
decreasing rate of the magnetic disk unit using the write-in history information 306, the data length of 
the write-in history information 306 will become about 0.17% by 1-600/601, if 1 byte and 1 data sector 
consider as about 600 bytes. 

[0040] The gestalt of 1 operation of the data sector format which prevents the format capacity fall 
accompanying storing of such write-in history information M is shown in drawing 3 . The difference 
from drawing 2 is the point of having incorporated the write-in history information 306 in LBA304. 
When the data length of LBA304 is 4 bytes, i.e., 32 bits, like explanation of drawing 2 , it is the method 
which uses 30 bits of low ranks for LB A information 304a, writes in 2 bits of high orders and is used for 
history information 304b. In this case, as for the number of sectors manageable in LB A information 
304a, 1073741824 sectors and write-in history information 304b can manage the history to 4 times by 
the square of 2 by the 30th power of 2. This combination can be freely changed by the specification of a 
magnetic disk unit. Thus, it can write in without causing a format capacity fall by assigning some bits in 
LBA304 to history information, and the history information M can be added. 
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[0041] In addition, since history information circulates by the few number of times of writing when 
managing history information by the comparatively few number of bits like write-in history information 
304b The collating judging of write-in history information 304b in the history information collating 
section 122 and the history information read from the history information storing section 123 is faced. 
What is necessary is just to use the algorithm which judges the storing history information C read from 
the history information storing section 123 as the old data having been read when write-in history 
information 304for comparison b (M) differed as the right thing so that it may be illustrated by not a 
simple size comparison but drawing 9 . 

[0042] Drawing 4 shows the example of a format of the gestalt of this operation made to correspond to 
the example of a data format of the reference technology of drawing 15 . Here, as shown in drawing 14 , 
it writes in LBA304 and the history information 306 is incorporated, and the LBA information which 
incorporated this write-in history information 306 for CRC31 1 further is woven in and generated. 
[0043] As explained above, according to the gestalt of this operation, by reference of the write-in history 
information M on the magnetic-disk medium 101 In a magnetic disk unit according to factors, such as 
dispersion in the width of recording track of the position gap writing of the record reproducing head 
102, and the record reproducing head 102 An old data sector cannot be eliminated on the magnetic-disk 
medium 101, but a new data sector can live together, and the data injustice which reads an old data 
sector accidentally at the time of data read-out can be prevented certainly. 

[0044] Increase of the storage capacity of the magnetic-disk medium 101 by narrow-izing of a truck 
interval etc. can be attained without being anxious about such data injustice, if it puts in another way. 
[0045] Moreover, when data injustice is detected, after reading the newest data in a lead retry, it 
becomes possible to be able to cancel the data unjust state where old and new write-in data live together 
into the same sector, and to raise the reliability of data by overwriting the newest data concerned at the 
original sector if needed. 

[0046] It will be as follows, if a view is changed and invention indicated by the claim of this application 
is expressed. 

[0047] <1> After positioning by seeking the magnetic-recording reproducing head to the truck with 
which it was specified on the aforementioned magnetic-disk medium based on the servo information 
recorded on the magnetic-disk medium, In the magnetic disk unit which performs the data light for 
several data sector minutes or data lead specified from the start data sector as which it was specified on 
this truck The renewal function of write-in history information which generates and updates the write-in 
history information added to the aforementioned data sector, The write-in history information storing 
function to store the aforementioned write-in history information as storing write-in history information, 
The write-in history information collating function to perform collating with the aforementioned write-in 
history information added to the aforementioned data sector when the aforementioned data sector was 
read, and the aforementioned storing write-in history information stored in the aforementioned write-in 
history information storing function, ******, and when the aforementioned write-in history information 
is old compared with the aforementioned storing write-in history information, the aforementioned data 
sector is read again. The magnetic disk unit characterized by outputting a data sector with the 
aforementioned write-in history information which is in agreement with the aforementioned storing 
write-in history information as the right data sector. 

[0048] <2> After positioning by seeking the magnetic-recording reproducing head to the truck with 
which it was specified on the aforementioned magnetic-disk medium based on the servo information 
recorded on the magnetic-disk medium, In the magnetic disk unit which performs the data light for 
several data sector minutes or data lead specified from the start data sector as which it was specified on 
this truck The renewal function of write-in history information which generates and updates the write-in 
history information added to the aforementioned data sector, The write-in history information storing 
function to store the aforementioned write-in history information as storing write-in history information, 
The write-in history information collating function to perform collating with the aforementioned write-in 
history information added to the aforementioned data sector when the aforementioned data sector was 
read, and the aforementioned storing write-in history information stored in the aforementioned write-in 
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history information storing function, ******, and when the aforementioned write-in history information 
is old compared with the aforementioned storing write-in history information, the aforementioned data 
sector is read again, a data sector with the aforementioned write-in history information which is in 
agreement with the aforementioned storing write-in history information — the right data sector - 
carrying out - the aforementioned data sector - receiving — the above — the magnetic disk unit 
characterized by performing the re-writing of the right data sector 

[0049] <3> After positioning by seeking the magnetic-recording reproducing head to the truck with 
which it was specified on the aforementioned magnetic-disk medium based on the servo information 
recorded on the magnetic-disk medium, In the magnetic disk unit which performs the data light for 
several data sector minutes or data lead specified from the start data sector as which it was specified on 
this truck The renewal function of write-in history information which generates and updates the write-in 
history information added to the aforementioned data sector, The write-in history information storing 
function to store the aforementioned write-in history information as storing write-in history information, 
The write-in history information collating function to perform collating with the aforementioned write-in 
history information added to the aforementioned data sector when the aforementioned data sector was 
read, and the aforementioned storing write-in history information stored in the aforementioned write-in 
history information storing function, It is the magnetic disk unit characterized by ******(ing), and 
restoring the aforementioned write-in history information as storing write-in new history information by 
the aforementioned write-in history information storing function when the aforementioned write-in 
history information is new compared with the aforementioned storing write-in history information. 
[0050] Although invention made by this invention person above was concretely explained based on the 
gestalt of operation, it cannot be overemphasized by this invention that it can change variously in the 
range which is not limited to the gestalt of the aforementioned implementation and does not deviate 
from the summary. 
[0051] 

[Effect of the Invention] According to the control method of the storage of this invention, the effect that 
generating of the data injustice resulting from reading the old data can be certainly inhibited when old 
and new write-in data live together in the unit storage region of a storage is acquired. 
[0052] According to the control method of the storage of this invention, data injustice with which old 
and new write-in data coexist in the unit storage region of a storage is canceled, and the effect that the 
reliability of data can be raised is acquired. 

[0053] According to the storage of this invention, the effect that generating of the data injustice resulting 
from reading the old data can be certainly inhibited when old and new write-in data live together in the 
unit storage region of a storage is acquired. 

[0054] According to the storage of this invention, data injustice with which old and new write-in data 
coexist in the unit storage region of a storage is canceled, and the effect that the reliability of data can be 
raised is acquired. 

[0055] According to the control method of the magnetic disk unit of this invention, the effect that 
generating of the data injustice resulting from reading the old data can be certainly inhibited when old 
and new write-in data live together into the data sector of a magnetic disk is acquired. 
[0056] According to the control method of the magnetic disk unit of this invention, data injustice with 
which old and new write-in data coexist into the data sector of a magnetic disk is canceled, and the 
effect that the reliability of data can be raised is acquired. 

[0057] According to the magnetic disk unit of this invention, the effect that generating of the data 
injustice resulting from reading the old data can be certainly inhibited when old and new write-in data 
live together into the data sector of a magnetic disk is acquired. 

[0058] According to the magnetic disk unit of this invention, data injustice with which old and new 
write-in data coexist into the data sector of a magnetic disk is canceled, and the effect that the reliability 
of data can be raised is acquired. 
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-b ? ? 2 4 b tftnt tmr- ixtio "rcata*? 
t<i». i«is*, »:c7-*-^-b^^24b^Aai-e 

7 1 Ltzt # , **i±?l£$ixT n*fcW£>* kvf-* 
-b? * 2 4 aflWoTt^ajSflT Li oZtWh 
&. .Ift&T-^lEfcBf^. ^iOA^r-^-b^^2 
4aA-'ECC307. RVCRC 3 08 1 L <(iC RC 

3 1 0iT^&JBTmai3ft6fclim7M 

>r-* -b 9 ? -c* * i t zmm-& zt#£< 

[0016] *2&BBco@wi, iae«£«s<o*fiia«^ 
^m-r- 1 iztmtz f-^iE<m±^mmizm±t 
zuzhh. 

[0017] *%pRcn>®(r>mte. s&mfo<?>mm&& 
mmzmBcrmz^T-fwz&thz. a^r-^ 

[0018] *%mcr)®<r)Bmi. ®§\t i aWt- 
9*9 ^(cfflHcO«# 1^T-?tfmpt&$r&izmT : 

wmzvkm&ztizhz. 

[ooi9] *mxr>WDmii. mcr<*?<?>T- 

9*79 izmmnw z a^r-^ h x. o =5rr- 

ztiz$>&. 

[00201 

{isttMis^^t. m.$mimfflmztt^hT-9 

®«cn&mm8m*t><OT-?0)m*iiiLmz. mi 
ommzmtt&ztx. &m<DT-?m*mt 

i><nx$>&. 

[ 0 0 2 1 ] «t OJWfcWfcli-eii: LT, Hf^^ 

mmnazmmiz&^x . fiaEmx-f^^±^r-^-b 
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9 9 izimztLtMffimzms-fz , t mi 
[0022] zcoxo %*wmxtiK . £fc ttf II 1 

"r-fWmriZ £?%7-9*lFM'kLtzi%£X' 
t>, ffl*<0r-**?*rtfcieSSftT^4RHf»«* 
#!S L X , Bt^ !Ji LfcT- * * * *> cofri: d A> 

[0 0 23] R— f-^-fe^^«W«C«rlHtf5»6 

*-fc?*fc:±*&-*-4£i:t\ MBaSSSfc-r-*** 
H-Wr-**? ^c^^4 J: ?&x-?4mE£8¥j1 

[0024] 

[0025101 {±*^«Hwafiga»s««i*ftS:*te 
[oo26] «at^NK)flmf 4 x^iwiaatr" 

•rx?8Mel01.ENiH&xyK10 2, «J-K94 

^yho-7l 1 3. t-^3>bD-7l 14. ft 

*a#«^»j^BB£ra*4JBEffittftssi 1 

5. -CflUS$^4„ SSffifReaff 1 1 5ttfrfe?*S> 
*&i^nKHg§H-4UKffiffKK*l 2 1 . &-tr? 
^^*«^ra&!H^r4RKfflfiHE[^» 1 2 2 . «■ 
*?^#£&*JgM£^t4JS^$t8lftg|51 2 
3. -Cffij£$*l4. 

[0027] 3*^ii6<ojB!g(c:t>(t4«mT < z?mm.<7) 

a-^20 1^fijJ^40 1A«fU?3yh 

0-9 1 1 3n&mu nmzmz^T-tifiT i x 

51 1 3fcMte&*-fe?*3E£i8eL <g£i£A-t?? 
&£4 0 2), mfeZtlfrmZ&X-t? rtMFtEth b 
5 v ?*4mmL^ v F 1 0 2 £883 -£4 J: d 
^yho-7i l4At*tHJt. t-^ayhn- 
51 14tt'J-F54 hr^n 1 1. U-F^Ff- 
**JH 1 2 5r^LTH^>nJt1f-^i85r^mM<0 
■k ? 91fi#&$Z> h 5 >/ ?^feHB£^ y F 1 0 2 



ffl$-ti-4. 1 1 3<iJSWK 

31^1 2 l'^KSffittffiMffil 2 3»Ct8lrt£;ft.T^4 

«?i(firtt 4 0 3). ®M5$fi5Srg? 1 2 1 (ir 4 
r»yho-7l 1 3*^SMtBf«50r(Sj^^SftJK4h 
BSffflMftttffil 2 3lz®mZHX\^$iMZtitzm 

ffifBM£3!ffrt4 <®Sffi*SH£r4 04) . HfcMffi 

$wri$i 2 1 itmmzfitz\m*iim®mfflm#i& 

1 2 3MS#!Jt4tftt37-*^x^nyhQ-7 1 1 3^ 
fitfjL fa?3yhn-7l 1 3(iJ£Sffi#iE0fgB 
1 2 lA^g«tK-5^sgfi)imS#5:S§ji^T-^t 
#»DLT-b^^T-^Sr^-r4 (HHilSMtPfi^U 
WmiA 05) . fU?3>hn-7l 1 3{±0iE 
-f 4fiBSvr -rX?&«a01<0h5;> ^±T'^ LJt-b 
9 9\Z9A =Ly?iz£i>-£X-t9 9m&*r-9Z t J 
-F54 Fx-V^H 1 2'Vitt|-f4„ 
T-^ti'J — F54 h-r**/H 1 2. hT 

yn i lX'WM&MizmtfzT-inzttmtzti. ie 
y f i o 2X'®$,t <x9mki o i tc*^a 

£ft4 <t-*#£&*4 06) . 

[0028] mz^mmmfW&T < xt&mt&f 

-9$iZ-& LnvMftn-mzm 6 <r>7 o-x ■v- I- & 

m^xmw-tz. T-?m*-ihi$nzii*xha>vx. 

-9 20 1 *>^gg^jij L#^4 1 l*<fU?3yhD 
-51 1 3^ji^n.4„ r-{X9oyht3-yl 1 3«± 

U SJ0ffiL^r-^-b^^* 1 #ltr4h7^^' > ^ie^ 
Hit^ / H 1 0 2 £f£i&$-£4 i 3 > h 

51 1 4'S#4^tti'. t^yhD-7 1 14(i»J 
-H5>f hT>7l 1 1. h***>H 1 2 

Ifift&Th h7 7 ^-^lill^A. 7 K 1 0 2 Sr^S-li: 
4. r-rx^ayFu-51 1 3telal&1-4lK§vr -f x 
^«^101c7)h5y ^±T1^S Lfcr-^-fe^ ^ 
5 y^tc^-fr-Cr-^liS^ai Ltflr^Sr D — K 5 4 h 

f-v*;n 1 2^ai*-t4. a^r-f x?mm o i*> 

^>ie^S±^ y F 1 0 2X^?*-^fdzr-9\V)-¥ 
5-fhTyrill. y-F9>f Ff-v*^l 12-C1K 
^3*U f-<^3yhn-51 13^Ui^^4 (x 
-^^JliL4 12). 

[00 29] fa?3yf-n-7l 1 3<i«J-F5'f 
hf-A-^H 1 2frt,AfiZtltiWifriilLT-?frt>m 

m*mmmmiti&i. mm^m^mi22^ta 
jj-r&tmzmffltmmimi 2 3iztmix$>m% 

^SRl 2 2^J1J^4 (#§2.^®Stf$8ttai4 1 
3) . 

[ 0 0 3 0 ] ISBHm«S^SI5 1 2 2 JiBSffi^lR 0 * L 
**fc«V\ ®Stil«tetta51 2 3*^I^-T4x-^ 
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±99 <nmmmmz * jr o jjj l . ssauj Lf- * 
fmmktmiwmmmi^4 1 4 ) . £,r-ciM»» 
*& &^«siirbm t tmmmmic co t'*> him 1 \, » 

9*Lt*4 4 1 ) . 

[003 1 3 #$^wmnMm#mmmmc 
urtwiu mm%*9 9&m*-tz-rohy4*:~ 

«a*fflUW»^ feUB^ y H 1 0 2*>ffiafcjMH* 
<Kf&£4 15). 5tWJ!Litx-^M*aiLI)!)^tJ; 

aj L4 1 6 ) . mmmm^ 1 2 2 i±s«s?*aj ttz 
T-9frhm2titzmz&*mMmMt®mnm® 

fc*-src**ur s s(3 >j h 7 4 k 4 1 5 . atrr 

-*§E*aiL4 16£liDSg-$\ 
[ 0 0 3 2 3 * L T Rg^ft A«-Sct^<f ©«T - ? 
H^aj^ilfcfcflBfU fa?3yhn-7l 13^ 
f^?3yhn-7i 1 3«S£*ai£ii£ 

A -^2oi^ai*-ri. (§g*aiLx-^ai*4 1 
7). hh$A,mto<^%&*mmtmmffim 

<rm%4 1 4T'-gttfrtf ( y h:Mffl804 1 7 aT'N 
o<0*&£) . 'J h^t— K1&S4 15, 7*-*&*!iS 
L4 1 6lifrW\ it*aiLT-:?aWj4 l 7^*, 
BE*tliL7-'-^fl*#a^4 18liX^- yTLT. 

too 3 33 m*-&L$m*. -STt>»#a^asts 

«MtlSW®Sffi«C<0!a^4 1 4T^Hfcfc«rofc« 
& PJ h^ffiJW 17aT'Ye stf)*i£) . 01 2£ 
SrT <t o fc**H: 9 9 izii^T-9 -b ? ? 0«iB*3*i 

-r-^-fc^^fciHi-ti (li!^tJlLf-'-^ff»#a*4 
18) . i>L&^'r-9*i9 9tf-%£izm£Zti. fflM 

m*tiilT-9Hm$&*-4 1 8<Dlk. *CT>t-9*:9 
9iztflzmm£.^ y H 1 0 2?>ffig£^L-?-?-$% 

[00343 3;K07 Srfflvvc. *^*SOJgJS<oa^r 



a 9mt0M±9!wfe#ifflmnc <o&mzo\ *xm 
< x9%mmuM { *7 2ixttmx-i>T-9®. 
iz^mmummu 1 2 siz^mmmmc zom-th 

Z t ti^mX'h h ft . EHfilfSfSttaS 1 2 3 #D RAM 

. mm* 7 mz?- ? * m$x- £ «ri ^t^m xT-mBit 
$tix^h®sim7 izntt^mx-t&Mimffimzmss, 

4 2 1 #±tt^XxA , i>L< ttJL-iTH*: J: O^fif $ 
^1. i . ®S^*SttgP 1 2 3 C«^§^T If ^fg^M 
JSt»fflC5r^TSa^T^X^^«cl 0 1^S&3,^. « 

^^jh$* (XtfyK;l/t-^f?jh4 2 3) . Iilf< 

[00353 tti. zcDXdizfettimmfimczm^ 

A X9m& 1 0 1 ^v(8^L!tit^Ji@8C*-r*W^ 

SriSmr-fX^^l 0 la^M^mLTMPSteiW 
SB1 2 3fctS#rrS^*>'&&. i-rK^-f ^jgi)]^ 
4 3 l #±<i^x-f A . t>L< tt jl— J: 0 ?6*t£ 

t-^i:ieiirri> {x\z>v)v^-9igm4. 32) . * 

®Srr< X9m> 1 0 1 (:«ff$itT^^ISIftliSffifB 
C^Tlg^ajL (ft*)SJSt»*fi^aiL4 33) , IS 

mmtrnu 1 2 3^#i-rs mmmmm 3 

4) . 

[00363 *>*>6A,. ^omiSieWi^tc^lS-rSfc 
=5rifK if^&T'f H;l^E-H (#«Stt®) mztftt 

v^mMHimm^i 2 lx-m&tifzmtifflmwc 

*®§*T<X9imi 0 l^Uft. rtvfTvTttX 

1 0 1 izmtzixh z t % 0 . isXT-^mmm^z 
fo±.-t&. tt:. thx-hm&nmmitfmLi. js 
mmtmi$ 1 2 3{c*stt$n^*s*rt)asffif8c*«a^ 

T4 X9tmi 0 Uz&ftX'%%i)^t:7-9*? 9iz 

mLxit. wBmmtMk* tm¥<x9mm 0 ia> 
hwuntiztixfflmwtettim 1 2 3tiatt$^fsirt 

[00373 z<?)isim®m-z>t:#>. ^wmfrnx- 

(i. H6(c^-rx-^^ait7n--CS^)i^)gSH9 
f8i:teWSKfS«W!S^4 1 4WXx>y7-(ctJ^T. 

&a*EKtSf|J:0»iL^4 4 1 ) . * L/CfSttEKti? 
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Ztiftfr^tz b mm IX . WML*9 99-9 
9-9 1 LT^XhriyUjL-^2 0 l^iJMrt-* (IS 

^ttitT-9iaij442) t mzmmmmt^ 1 2 3 

fcSSKLT. ®BMnm® 1 2 3MSfi l rt-& (ffitMB 
ISffi$Rg!2ft«£S*4 4 3) . 
[00 38] 01 ."Cttr-f X?3Vbo-7l 1 3irH 
EtSSIMSU 1 5£M07n9?fcLTt)*#(, BB 

flmeasi i5^fa?3yhD-5 1 1 3^x0 

•T/LT'tJilnU bL<tiKeffifBS88l 15<0rt, 
KHHfi«5effi2» 121. il^SSffi-«!!B^a5 1 2 2ti 
VZTiX7?>ba-7l 1 3{cB20^^t>MV\ 
^^iiaiTti^Xbriyf a-^2 0 1 ttfM y^7i 
-X&fg. ?oTo4:>y^^&&£T <.*:/• 

SO « (7)7 a -y ^ X'ftfS. LX t> *>*v \ 

[0039] mz^mL<mmsm%T < x^hskj: 

<Sft«lJB®<0-(fltC^V^TEl2^fflV>Ti)iW-S, 02te 
#£&*JDSffi*R3 0 6 (M) *-%ts*.99T-9 7* 

Ty^302. yy?A-fh303. LBA304, 
JL-f-'T-^ 3 0 5. £&*gg£tIffR3 06. ECC 
307. CRC308. ^^730 9. tT'fg^^il 
=¥*-y 7-30 1. SOf : 3 0 9im®<7>*99t<m 

T<x9$m.-cmmtix^&*>i'y9v>y*>?'T- 
9smunm<?>9'< $ivmwkvmfflmm:fio 
mmx'hz. »?>u b 3 0 3«ry ryf^3 0 2 
tf)*rr£*-ri3HfflA-:?-yT';f> 0 . iin l b a 3 0 

4. 3-—*f J r-9 3 0 5Wmfr1Xh. LBA304J±* 
<7>-b?9ffifi0)TV\sXX'fo'). &T-9±?9t ltt 
llZW&LXm. iot. MiKLBA3 04A«4A' 
4 hC0x-?ft£ftoTVtfUf26D3 2SI ( = 4 2 94 
9 67 296) <0^^^j&5:^-C#SC:t(C^S. £ 
<5tt§3\ l-b^^<Oi— »fx-^fi^5 1 2A^ htt" 
*ltf. 512X4294967296t-^7*--7yh 
3*2 199«^f h^T'<D®aT-f 

S§a^®Sif$B3 0 6{iJ)54r^^^7)att 
*>»#&*B&:tt "0" T\ ^(C-eo-fe^^A.^^-f 
6fc£li4 y?'J>yMT "1" . fcJgfcsgfrLTV* 
W» flx-feTl/^ h«Or-^fiT2(7)8*l5l ( = 2 5 
60) 4f<0lES^a»-C§6. ECC3 0 7l±B£L 
^jl— ff-^305tIO*>'^*fx7?l^ t>L 
KO^JLojolitf fTIEfr'fr 3 Z ttmiZttMZtltz® 
^X-h 0 . C RC 3 0 &\Z.i-- J f9-9 3 0 5&tf EC 
C 3 0 7 jWE L < m^ib^tltiiH'x. «y ?-$-&*:tf><Dflr 



A3 04d*fi5;s-tf\ m&x-Mffim3 oe mm. 
wmc<r>mt ixtsmnimw a,2 5 6® 

<7MSff&mX'%VtU£ l'<4b ( 8 1' -y h ) J; o 

mmtTi-tstztb. mmmtmm 23<v%m±>y% 
<-c*tr. mz>Lx-m®ffimo6iz£m&T<(A9 

|£iE<07 h$jftfiTOitt&^KlKffi*B3 0 

6<7)T-?ft#l>'^ K lT-9-t99tf$)600/< 
J bbthb 1-6 0 0/6 0 lTftO. 17%t& 

[ 0 0 4 0 ] £«J: ? j£^KEtii$8MO|g|rtKf# 

^ y hi7>-»fe<7)}B® 2:11 3 &jrf, M2b crm** MiM 

# ikx-mmm 3 0 6 £ l b a 3 0 a cr>wz n 0 

V LBA3 04cOT-^ft*'ia2(7)iSHJJcr) 

rfc<09ilf4A>( K a0t>3 2t*yh<^^. Tfi3 
0h'-y h2rLBAtS«3 04a^ffifflL. ±{42t*-yh 
^»#2^aSt»ffi3 04b(;ffiffl-ri,^T&l.. £ 
LBAfi?$g3 04a(rt<ggT#6-fe??gHi 
2<030^T*1 07374 1 824-fe??. 
mm 3 0 4 b (i 2 <T> 2«T'4 0 iWHBSr^a-C^ 

^C0idlCLBA3 04<7)(|iC0-^iOb*y 
h ^HSffi^S"! 0 ST £ £ t \z i 0 7 ^ -~? *y h §fi 
ffiT2:«< «Tt^< ^a^SKffllfiM ^ #Jltt& i fc 

[0 04 1}^rt>. *#2^)BBiffilB3 0 4bO«J;7tc 

tiHB£te& 1 2 2 tcfctt IW* >L*mmm 3 0 4 b 
t . ^S+S^f&tt^ 1 2 3*>^i£*a}S*i*:)aEti?$?> 

\m9tim*zti& x o t. MSffifEts*"^ 1 2 3*^ 
m<nm&*mmffl3 0 4b (m> *>m*^;iH 

[ 0 0 4 2 ] 04 «I2 1 5 £O##ttffic0x-^ 7 ^- v 
>y hWtl«IO$^*^life^)©ffi<07 4— 7 y h^$r^ 
•t. Cl^T'«@14(^L/iJ:otLBA3 04(:»# 
a^SSffi^3 0 6lrJlXOa^fcV»T. StCRC3 
1 lSrCOS^ji^©Sfif«3 0 6S:lR*)a^LBA 

[0043] tuj^BB l/; i a . *$mcr>mmiz Xtl 

If. fi^x^f 1 0 l±c7)3^a^SJS1P8MO 

mUzX 0 . SH^^^f ^^SaCtJV^-ClBSl^^'y H 

1 0 2(mm c timt}L^. smm.^y v 1 0 2<r>v 
v v9im\iL>r>%. m<o^tzx*). eif-fx?« 

f*l 0 \hX^9-9^991fim^tvf . frU*f 
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[0044] Wm-tMf . Z(Oio %T-?^JE£m± 

x9®m o i^fEt^ao«**iiifc-c&s. 

[00 4 5] ifc. r-*4\iEaWi$ixfclSHc. 'J— 

[0046] *mmitm%coimizm®ztit:m\z 
jtx* ^axmi-tix\mr<m o x-h h . 

[ 0 0 4 7 ] < i > -f X^&teiKiEii-Sft*: 

v-ximtm^xmsmfm^y \<mm.%T 

< x9 mfu&m&ztuz 9^-9 ix&m& 

9 9frt>mm2tltZT-9-t9 9&ft<r>T-97J hi> 
I < J±r- 9 0 - H £ff o m.Wr <X9 gSKfcv^ . 

Buffir-* -t ? * (cwjirrs*^ wmm& *m. 
v^i-zm$&*mmfimmmmmb, mm%^h. 
mmm^mm^^mmmt LxmiLx&<m 
& a^sstt«*s»iisi£ fc . miff -9 -b ? ^*^^ai 
stLt t ^zmmT-?^ 9izmnznt:mmm& 
frffl&mmt fmmz&frmffitiw<im®mzmi $ti 
x ^mimmt^mmmt <om^n o 

miT-9*?9crm*-&l*ft\>\ iralftSSWSji* 

t-th®&T<x9im. 

[ 0 0 4 8 ] < 2 > < X?&i¥±.izm!Ztlti 

^-^mmizm^xmmmn^-y vzmsmr 

< X9 ®#±.cr>mm2titz h77 9^>-9 LTGSife 
ftfcfrofcflL mhy y9±.<?>m'&Ztlfi:fflttbT-9*: 
99frhffiZ%tvtt-9^99mt<n> : T-9 : ?A hi, 
L < M^f—9 U — H Srfir d fiSmr -f gS(ct>UT » 

r&Kwmm&wmt. mff~9^99im^ 
ztLtzk%\izmLT-9±9 twmztvtzmmziL 

x ^ h mimm % n^mmm t <nm^ £i? o n £ & 

mm t it^xmrnm^ ^mmm^M 
miT—9*?9cDm*iiiizm\ mnamwziLfi. 
mmiwt-m-&wm£&*mmiim¥r>7-9 

t9?ZJEL^T-?±9?tlXffimT-9-t99lZ 



ft IX u> jfeiE I v ^-r- ? -fc 7 * WT'J»# £fir 3 i b 

*mib-?hm$HT<A?m.. 

[ 0 0 4 9 ] < 3 > IMf 4 X 9 j&ft±.lZimZilfz 

v-mmzm^x®^mm>ii'^v F£m§iw.%7 

< Xtmktmfi&tltz Vvv 9^-9 LXi&Wk 
tiZ'fintztk. Uhy y 9Jt<nm^titzmi\r-9^ 
9 9frt>m-£Zi\tzT-9-t9 9®tt(OT-97'< hi> 
I < lir - 9 'J - V Z ft d ffiSvr < X 9 $m fcfc V , 

& £ffiM7-?*99lzimZtitzmm*>L 

mstimb mm% ^m^mmm^zim^ti 
x^hm^mmtik^-mm^mb <m^ft a s§ a 

i *)mi^mm$&*igmmb tx^m tm.-tc\ b 

[00501 w±*?m%tz£ ->x%ztitzm$mm 
mmzm^mmizwmitzifi. t&tmim&m 

mm!CM.^iX^(nX'^j:< . *OSt*JftttL4 
[005 1] 

[0052] ^m<omm.mmumizxini . a 

[0053] *W»^B®at: i*Uf . £«jifla9JiL 

m,znL-$hz\btfx;%h. b\^om&nt>tih. 

[0054] *«9k0Ett&Mc AWf . E^^co* 
13JB1g®«{{c«ilB<7)##a^T-^^«#^l.«J: o=5:t 

tfx-%h. b\^omkimt>ixh. 

[0055] *%m<r>®gtf < x 9&wmwymz j: 

-9m&$hi%&\,z\wf-9 ^^aj-r; t teia-r 

[oo56] *meom&? < x9&w<mwffi&z£ 
iM. m,T<<x9<7)7 : -9*9?izmm<>)m*j2** j r 

-9tfm-1rhko%T-?^lLZ!miX. r-9<r> 
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[0057] MWmmrr < Xf&mzMltf . «m 

[0058] *%WM5\T < X^&Sfclftlf , ffi^ 
x?<n^-9±?9\zm\<rm%^y t -9tf$& 

[HB^fgiji^UiBJ] 

[Hi i *9^etM^fl^£iyrf teas 
m^-mkmm-cf>hm^T < x9$m.<m&<r)--m 

[@2 j xmcomwmmmwmtmifet&um: 

[03 1 *mmmmmnmwiimzmm-his.m: 

[04 ] *mi<nu^m.<mmm*m&hU'g3i 
m<7)-m}&<mmx't>&fmT < x ?$m£ti\ j t&w§k 

•tm$fflx't>&. 

[05 1 *mnmw&wvmwmizm£ti>m&&: 
wr>-~m&r>Mmxhh®§KT * x?gSfcfc(tST- 

m.<T)-m^mmx'bhm^r < x r^mzmz t- 

[07] *m&m^<omwMi&£m-&mgii 
wn-mimmx'h&w^Tixim.mzmhmm 

[08] *%H^£^gco$iJiJP^iSr|liaftSlE1ill 

tPBc7)^a^a<7)-0<]^ o-**- hx$> 



[09 1 *%woet^<^»ir£&9Et([-t&etBis 
mmi&m^wz^Tmwmx'hz, . 

[010] y-i hytfrbXy j xwouzmtz^^it 
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